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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election without traverse of Group I, claims 1-14 in the reply 
filed on 5/26/05 is acknowledged. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 12/4/03 has been 
considered by the examiner. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication In this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claim 1 is rejected under 35 U.S.C. 102(a) as being anticipated by Yagi et al. 
(U.S. Patent 6,651 ,320). 

Regarding claim 1 , Yagi et al. discloses a method for attaching a circuit element 
(103) to a substrate (101), comprising: applying a conductive bonding material (106) to 
a conductive portion (104) of at least one of the circuit element and the substrate; 
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positioning the circuit element in a desired location on the substrate; heating the 
conductive bonding material to promote one or more conductive bonds; and applying a 
non-conductive bonding material (107) around an area where the circuit element 
overlies the substrate to form a non-conductive bond between the circuit element and 
the substrate (Figures 4 and 20; Column 5, lines 46-60). 

5. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Sakemi (U.S. 
Patent 5,817.542). 

Regarding claim 1 , Sakemi discloses a method for attaching a circuit 
element (5) to a substrate (1), comprising: applying a conductive bonding material (9) to 
a conductive portion (2 and 3) of at least one of the circuit element and the substrate; 
positioning the circuit element in a desired location on the substrate; heating the 
conductive bonding material to promote one or more conductive bonds; and applying a 
non-conductive bonding material (12) around an area where the circuit element overlies 
the substrate to form a non-conductive bond between the circuit element and the 
substrate (Figures 1C and 2C; Column 2. line 37 - Column 3, line 20). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which fomis the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention Is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sakemi 
(U.S. Patent 5,817,542) in view of American Technical Ceramics bulletin. 

Regarding claim 2, Sakemi is relied upon for the teachings above. Sakemi is 
silent toward the conductive bonding material being an epoxy resin. 

The American Technical Ceramics bulletin is directed toward techniques for 
attaching capacitors to substrates (printed circuit boards), such as soldering, conductive 
epoxy bonding, and wire bonding. The bulletin teaches that the conductive adhesive is 
an epoxy (Section 12.0). 

One skilled in the art would have readily appreciated using a conductive epoxy 
as the conductive bonding material, since it is a conventional material to use when 
bonding circuit elements to circuit boards; therefore, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to use a conductive epoxy 
as the conductive bonding material in the method of Sakemi, as suggested by the 
American Technical Ceramics bulletin. 

8. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sakemi (U.S. Patent 5,817,542) in view of American Technical Ceramics bulletin and 
Lane et al. (U.S. Patent 6.599,619). 

Regarding claim 6, Sakemi and the American Technical Ceramics bulletin are 
relied upon for the teachings above. Sakemi is silent toward the substrate comprising a 
laminate substrate and the conductive bonding material being an epoxy resin. 
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The limitations for the conductive bonding material comprising an epoxy resin are 
addressed above in claim 2. 

Lane et al. is directed toward methods for producing electrical laminates from 
certain thermosetting resin compositions. Lane et al. teaches that electrical laminates 
such as circuit boards are produced by laminating sheets of electrical conducting 
material onto a base substrate of insulation material (Column 1, lines 15-17 and 24-28). 

One skilled in the art would have readily appreciated using a laminated substrate, 
such as a circuit board, since it is a conventional substrate to use when attaching circuit 
elements; therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use a laminate substrate in the method of Sakemi, as 
modified above in claim 2, as suggested by Lane et al. 

Regarding claim 7, Sakemi and the American Technical Ceramics bulletin are 
relied upon for the teachings above. Sakemi is silent toward the substrate comprising a 
laminate substrate and the conductive bonding material being a conductive solder. 

The American Technical Ceramics bulletin teaches that a soldering is another 
technique for attaching a capacitor to a printed circuit board. A variety of solder 
compositions are available to suit specific application requirements, including ones that 
contain silver (Ag). Also, solder pastes or "creams" are frequently used. The American 
Technical Ceramics bulletin teaches that the conductive bonding material comprises of 
a conductive solder (Section 4.0; Table 1). 

Lane et al. is directed toward methods for producing electrical laminates from 
certain thermosetting resin compositions. Lane et al. teaches that electrical laminates 
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such as circuit boards are produced by laminating sheets of electrical conducting 
material onto a base substrate of insulation material (Column 1, lines 15-17 and 24-28). 

One skilled in the art would have readily appreciated that a conductive solder is 
another conventional option for bonding circuit elements to a substrate. Also, one 
skilled in the art would have readily appreciated using a laminated substrate, such as a 
circuit board, since it is a conventional substrate to use when attaching circuit elements; 
therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use a laminate substrate and a conductive solder in the method 
of Sakemi, as suggested by Lane et al. and the American Technical Ceramics bulletin. 

9. Claims 3 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sakemi (U.S. Patent 5,817.542) in view of Ono et al. (U.S. Patent 6,890,789). 

Regarding claim 3, Sakemi is relied upon for the teachings above. Sakemi is 
silent toward the non-conductive bonding material comprising a liquid underfill 
encapsulant material. 

Ono et al. is directed to mounting a photo-semiconductor device (A), which is 
formed on a compound semiconductor substrate (B), flip-chip-wise on a circuit board 
(7). Electrode 3 of the photo-semiconductor device A is fixed onto the connection 
electrode 6 of the circuit board 7 via a conductive adhesive agent 4. The connection 
between the photo-semiconductor device and the circuit board is encapsulated and 
reinforced by an encapsulating resin 5 (flip-chip underfill material) (Figure 1; Column 4, 
line 58 - Column 5, line 17). Ono et al. teaches that the non-conductive bonding 
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material comprises a liquid underfill encapsulant material (flip-chip underfill material) 
(Figure 8C; Column 10. lines 29-33). 

One skilled in the art would have readily appreciated that the non-conductive 
bonding material be a liquid underfill encapsulant material (flip-chip underfill material) so 
the it would easily fill in the gap between the circuit element (semiconductor substrate) 
and the circuit board for reinforcement; therefore, it would have been obvious at the 
time the invention was made to use a liquid underfill encapsulant material in the method 
of Sakemi. as suggested by Ono et al. 

Regarding claim 5, Sakemi is relied upon for the teachings above. Sakemi also 
teaches that heating the conductive bonding material comprises placing the substrate 
on a hot plate (8). Sakemi is silent toward heating the substrate to a temperature in a 
range of approximately 65°C to 85°C. 

One skilled in the art would have readily appreciated that the conductive bonding 
material could be heated in a range of 65°C to 85°C and that the temperature would be 
dependent on the type of conductive bonding material used; therefore it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
choose a conductive-bonding material that could be heated in the desired range in the 
method of Sakemi. 

10. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sakemi 
(U.S. Patent 5,817,542) in view of the American Technical Ceramics bulletin, Teshima 
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et al. (6.651,870). Venugopalan et al. (U.S. Pub. 2004/02011 10). Hunninghaus et al. 
(U.S. Patent 5,708,566), and Abramov (U.S. 6,223.419). 

Regarding claim 4, Sakemi is relied upon for the teachings above. Sakemi is 
silent toward the circuit element being one selected from the group containing a 
capacitor, a resistor, a diode, a transistor, and an inductor. 

American Technical Ceramics bulletin, Teshima et al., Venugopalan et al.. 
Hunninghaus et al.. and Abramov are all directed toward bonding different circuit 
elements to circuit boards. The American Technical Ceramics bulletin teaches bonding 
capacitors to circuit boards (Section 12.0). Teshima et al. teaches bonding resistors to 
circuit boards (Column 1. lines 14-24; Column 21, lines 55-56). Venugopalan et al. 
teaches bonding diodes to circuit boards (Abstract; Page 2, paragraph [0021]. 
Hunninghaus teaches bonding transistors to printed circuit boards (Column 1, lines 18- 
19; Column 6, lines 60-61). Abramov teaches bonding inductors to printed circuit 
boards (Column 4, lines 47-51). 

One skilled in the art would have readily appreciated using one of the above 
circuit elements, since they are all conventional items that are bonded to circuit boards; 
therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use one of the above circuit elements in the method of Sakemi. 
as suggested by the American Technical Ceramics bulletin, Teshima et al., 
Venugopalan et al.. Hunninghaus et al., and Abramov. 
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1 1 . Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable Yagi et al. 
(U.S. Patent 6,651,320). 

Regarding claim 5, Yagi et al. is relied upon for the teaching above. Yagi et al. 
also teaches that the conductive bonding material can be heated by a heating tool with 
a heater that heats at least one of the semiconductor element (circuit element) and 
circuit board. The non-conductive bonding material is heated in a range of 60oC to 
200oC, but the conductive material is set in the same process; therefore, it is also 
heated in the above range. Yagi et al. is silent toward the heating tool being a hot plate. 

One skilled in the art would have readily appreciated that the heating tool could 
be a hot plate, since it is a common object used for heating. One skilled in the art would 
have also readily recognized that heating in the desired temperature range would 
depend on the two bonding materials; therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to choose two bonding 
materials whose desired heating (curing) falls in the above range in the method of Yagi 
etal. 

12. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sakemi 
(U.S. Patent 5,817,542) in view of Lane et al. (U.S. Patent 6,599,619). 

Regarding claim 8, Sakemi and Ono et al. are relied upon for the teachings 
above. Sakemi is silent toward the substrate comprising a laminate substrate and the 
non-conductive bonding material comprising a flip chip underfill material. 
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The limitations for the non-conductive bonding material comprising a flip chip 
underfill material are addressed in above in claim 3 

Lane et al. is directed toward methods for producing electrical laminates from 
certain thermosetting resin compositions. Lane et al. teaches that electrical laminates 
such as circuit boards are produced by laminating sheets of electrical conducting 
material onto a base substrate of insulation material (Column 1, lines 15-17 and 24-28). 

One skilled in the art would have readily appreciated using a laminated substrate, 
such as a circuit board, since it is a conventional substrate to use when attaching circuit 
elements; therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use a laminate substrate in the method of Sakemi, as 
modified above in claim 3, as suggested by Lane et al. 

13. Claims 9 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sakemi (U.S. Patent 5,817,542) in view of Ono et al. (U.S. Patent 6,890,789) and Davis 
et al. (U.S. Patent 6,590,285). 

Regarding claims 9 and 1 1 , Sakemi teaches a method for attaching an electrical 
device to a circuit board, comprising: applying a conductive adhesive to electrical 
conductors of at least one of the electrical device and the circuit board, positioning the 
electrical device relative to the circuit board so that corresponding electrical conductors 
are aligned and in contact, seating the electrical device In the conductive adhesive, 
applying an amount of non-conductive bonding material around the edges of the 
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electrical device near the circuit board, and full curing the conductive adhesive and the 
non-conductive bonding material. 

Sakemi is silent toward the gel curing the conductive adhesive at an elevated 
temperature and that the non-conductive bonding material is a liquid encapsulant 
material. 

Ono et al. is relied upon for the teachings above in claim 3, which includes 
teaching that the non-conductive bonding material comprises a liquid underfill 
encapsulant material (flip-chip underfill material) (Figure 8C; Column 10, lines 29-33). 

Davis et al. is directed toward a method for mounting an electrical component on 
a substrate. The method includes applying a conductive adhesive on a contact pad 
joined to a substrate, aligning a component with the substrate such that at least one 
lead of the component is juxtaposed with the conductive adhesive, performing a partial 
(gel) cure of the conductive adhesive, such that an electrical and mechanical connection 
suitable for testing is formed, testing performance of the component, and performing a 
full cure of the conductive adhesive such that a permanent connection is fonned 
(Column 2, lines 51-67). Davis et al. teaches gel curing the conductive adhesive at an 
elevated temperature (Column 5, lines 35-42). 

One skilled in the art would have readily appreciated that the non-conductive 
bonding material is a liquid underfill encapsulant material (flip-chip underfill material) so 
that it easily fills in the gap between the circuit element (semiconductor substrate) and 
the circuit board for reinforcement in the process of Ono et al. Also one skilled in the art 
would have readily appreciated gel curing the conductive adhesive before the full cure 
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to allow for adjustments of misaligned components in the process of Davis et al. 
(Column 2, lines 64-67). Therefore, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to uses liquid underfill encapsulant 
material and to gel cure the conductive adhesive before the full cure in the method of 
Sakemi as suggested by Ono et al. and Davis et al. 

14. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sakemi 
(U.S. Patent 5,817.542) in view of Ono et al. (U.S. Patent 6,890,789) and Davis et al. 
(U.S. Patent 6,590,285), as applied to claims 9 and 1 1 , and further in view of the 
American Technical Ceramics bulletin, Teshima et al. (6,651,870), Venugopalan et al. 
(U.S. Pub. 2004/0201110), Hunninghaus et al. (U.S. Patent 5,708,566), and Abramov 
(U.S. 6,223.419). 

Regarding claim 10, Sakemi, Ono et al.. and Davis et al. are relied upon for the 
teachings above. Sakemi is silent toward the electrical device being one selected from 
the group containing a capacitor, a resistor, a diode, a transistor, and an inductor. 

American Technical Ceramics bulletin, Teshima et al., Venugopalan et al., 
Hunninghaus et al.. and Abramov are all directed toward bonding different circuit 
elements to circuit boards. The American Technical Ceramics bulletin teaches bonding 
capacitors to circuit boards (Section 12.0). Teshima et al. teaches bonding resistors to 
circuit boards (Column 1, lines 14-24; Column 21, lines 55-56). Venugopalan et al. 
teaches bonding diodes to circuit boards (Abstract; Page 2, paragraph [0021]. 
Hunninghaus teaches bonding transistors to printed circuit boards (Column 1, lines 18- 
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19; Column 6, lines 60-61). Abramov teaches bonding inductors to printed circuit 
boards (Column 4. lines 47-51). 

One skilled in the art would have readily appreciated using one of the above 
electrical devices, since they are all conventional items that are bonded to circuit 
boards; therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use one of the above electrical devices in the method of 
Sakemi, as modified above, as suggested by the American Technical Ceramics bulletin, 
Teshima et al., Venugopalan et al., Hunninghaus et al., and Abramov. 

15. Claims 12 and13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sakemi (U.S. Patent 5,817,542) in view of Ono et al. (U.S. Patent 6,890,789) and 
Davis et al. (U.S. Patent 6,590,285), as applied to claims 9 and 11, and further in view 
of the American Technical Ceramics bulletin. 

Regarding claims 12 and 13, Sakemi, Ono et al., Davis et al., and the American 
Technical Ceramics bulletin are relied upon for the teachings above. Sakemi is silent 
toward the conductive adhesive comprising of a silver epoxy resin or a gold epoxy resin. 

The American Technical Ceramics bulletin teaches that there are essentially two 
choices in conductive epoxies for capacitor chip attachment: silver epoxy and gold 
epoxy (Section 12.0). 

One skilled in the art would have readily appreciated using one of the 
conventional conductive epoxies (silver or gold) to bond an electrical device to a circuit 
board, and the choice should be dependent on material compatibility (gold conductors 
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bonded with gold epoxy and silver conductors bonded with silver epoxy). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to use a gold or silver epoxy as the conductive adhesive in the method of 
Sakemi, as modified above, as suggested by the American Technical Ceramics bulletin. 

16. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sakemi 
(U.S. Patent 5,817,542) in view of Ono et al. (U.S. Patent 6,890,789) and Davis et al. 
(U.S. Patent 6,590,285), as applied to claims 9 and 1 1 , and further in view of Lane et al. 
(U.S. Patent 6,599.619). 

Regarding claim 8, Sakemi, Ono et al., and Davis et al. are relied upon for the 
teachings above. Sakemi is silent toward the circuit board comprising a laminate 
substrate. 

Lane et al. is directed toward methods for producing electrical laminates from 
certain thermosetting resin compositions. Lane et al. teaches that electrical laminates 
such as circuit boards are produced by laminating sheets of electrical conducting 
material onto a base substrate of insulation material (Column 1, lines 15-17 and 24-28). 

One skilled in the art would have readily appreciated using a circuit board that 
comprises a laminate substrate, since it is a conventional substrate to use when 
attaching electrical devices; therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to use a circuit board that comprises a 
laminate substrate in the method of Sakemi, as modified above, as suggested by Lane 
et al. 
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Conclusion 



1 7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jayme L. Brown whose telephone number is 571-272- 
8386. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Blaine Copenheaver can be reached on 571-272-1 156. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Jayme L, Brown 



Jessica L. Rossi 
Primary Examiner 



